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Acetogenium kivui S-layer, hexagonal 
structure 146, 149, 150 
Acetylcholine channel 28 
Aeromonas hydrophila S-layer, tetragonal 
structure 152-154 
Aeromonas salmonicida S-layer 134, 154, 
157-160 
Algae, blue-green see Cyanobacteria 
Algal cell walls, proteins of 156 
Amino acid sequences 
of pancreatic ribonucleases 167, 170, 171, 
175, 176, 181 
of various ribonucleases. 181 
insertions and deletions location 186 
Angiogenin, human 184-189 
amino acid sequence 183, 185, 186, 189 
other species and 184 
properties 184 
ribonuclease activity 187, 189 
Antibiotics, ribosome resistance 
and 116-121 
Aquaspirrillum serpens S-layer, hexagonal 
structure 146, 149 
Archaebacteria 
cell envelope 133 
LSU-rRNA 
evolutionary conservation 113, 121 
secondary structures 97-104 
sequences 82 
S-layer 
hexagonal symmetry 143-147 
oblique 154 
shape and_ 160 
tetragonal symmetry 154 
SSU-rRNA 
modification 96 
secondary structures 84-86 
sequences 80 
ATP, internal on Na—Ca exchange 28-32 
Azotobacter vinelandi S-layer, tetragonal 
structure 153, 154 


Bacillus brevis S-layer 134, 158 
Bacillus sphaericus S-layer 134 
tetragonal structure 151, 152, 160 
Bacillus stearothermophilus S-layer 
hostile environment and 159 
ultrafiltration by 160 
Bacterial 
cell envelope components 133 
regular outer membrane proteins 155, 
156 
S-layers (crystalline surface layers) 
as ultrafiltration membranes 160 
bacteriophage interaction and 160 
composition 134 
definition 134 
description 132, 133 
genetic engineering and 161 
hexagonal 143-150 
oblique 154 
protection from environment 159 


proteins 
amino acid sequences 157 
3D structures from 159 
distantly related 158 
homologies 158 
signal 158 
arrangements in 144 
specific adhesion 159 
structure determination, electron 
microscopy 136 
3D reconstruction 140 
image processing 137-140 
symmetry classification 134, 141-143 
tetragonal 150-154 
two-sided plane groups 135 
characteristics of 136 
spore coats 156 
Bacteroides buccae S-layers 
hexagonal structure 146, 150 
negatively stained 137 
Bovine pancreatic ribonucleases see 
Ribonucleases 


Calcium see also Sodium-calcium exchange 
affinity changes 29-32 
binding 
optimization 27-29 
reactions, kinetics of 19 
—calcium exchange 11, 17, 22, 23, 32, 35 
dissociation rates, asymmetry and 
exchange 25-27, 32 
influx in cardiac muscle 5, 8, 23, 33, 35 
internal diffusion and exchange 
function 7-10 
extrusion problem 7, 8 
hemispheric space simulation 9 
uptake in cardiac vesicles 8 
Cardiac 
electrophysiology, Na—Ca exchange and 4 
muscle, Ca influx 5, 8, 23 
myocytes, Na—Ca exchange in 2, 26, 41 
Caulobacter crescentus S-layer 158 
Chlamydia trachomatis rOMP 155 
p-Chloromercuribenzoate (PCMB) inhibition 
of water diffusion through erythrocyte 
membrane 208, 212 
p-Chloromercuribenzene sulfonate (PCMBS) 
inhibition of water diffusion through 
erythrocyte membrane 208-214, 224, 
234, 235, 237, 241 
concentration on 209 
cysteine on 211, 212 
enzymes on 215, 237 
temperature dependence 211 
time course 210, 214 
urea transport inhibition and 240 
uptake and binding of 27°9Hg labeled 216, 
217 
incubation conditions on 218 
polypeptide distribution 219-221 
Chloroplasts 
LSU-rRNA 
evolutionary conservation 121 


secondary structures 97-104 
sequences 82 
variable regions 98-104, 110, 111 
SSU-rRNA 
secondary structures 84, 85 
sequences 80 
Chromosomes 
B-crystallin genes and 67, 68 
y-crystallin genes and 57-59 
Clostridium aceticum S-layer, tetragonal 
structure 151, 152 
Clostridium thermohydrosulfuricum S-layer, 
hexagonal structure 145, 148, 149 
Clostridium thermosaccharolyticum S-layer 
hostile environments and 159 
tetragonal structure 151-153 
a-Crystallins 48, 53, 54, 70, 73 
B-Crystallins 
calf 48 
nomenclature 61 
conservation 54 
family 48 
genes 61-68 
calf 61, 64-67 
chicken 62-67 
chromosomal organization 67, 68 
clusters 68 
evolution 
early 68-73 
globular domains 63, 64, 69, 72 
N and C terminal extensions 64-67 
first exons 71, 72 
frog 62-64 
human 62-68, 70-72 
mouse 62-64, 66 
orthologous 63, 64, 66 
paralogous 64, 66, 67 
rat 62-69, 71, 72 
second exons 72 
structure 62, 69 
substitution rates 63 
parsimony evolutionary tree 63 
sequences 48, 49 
y-Crystallins 
family 48 
genes 49-61 
calf 51-54 
chromosomal organization 57 
clusters 
comparison 59 
structures 57, 58, 65 
comparison between 
non-orthologous 51-54 
duplication 60 
evolution 53-56, 59, 73 
early 68-73 
non-coding and flanking regions 56 
second exon 54-56 
first exons 71, 72 
frog 49, 52, 53 
human 49-59, 73 
mouse 49, 51-54, 73 
orthology 50, 51, 54 
parsimony evolutionary tree 53, 59 
rat 49-61, 65, 71, 73 
structure 50, 69 
substitution rates 51-59 
role of water 53, 73 
schematic structure 48 
sequences 48, 49 
8-Crystallins 48, 70 
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e-Crystallins 48 

t-Crystallins 48 

Cyanobacteria S-layers 147 

Cysteine on mercurial inhibition of water 
transport 211-213 


Deinococcus radiodurans S-layer 134 
3D reconstruction 141 
hexagonal structure 146, 149 
proteins 158 
Desulfurococcus mobilis S-layer, tetragonal 
symmetry 153, 154 
4,4’-Dichloromercuric-2,2,2' ,2'-bistilbene 
tetrasulfonic acid (DCMBT) inhibition 
of erythrocyte transport systems 223 
4,4'-Diisothiocyano-1 ,2-diphenylethane-2,2’- 
disulfonic acid (H,DIDS) on water 
diffusion in erythrocytes 223, 224 
4,4'-Diisothiocyanostilbene-2,2'-disulfonic 
acid (DIDS) in erythrocyte transport 
studies 222, 223 
5,5’-Dithiobis(2-nitrobenzoic acid) (DTNB) 
inhibition of erythrocyte transport 
processes 223, 224 
Duchenne muscular dystrophy (DMD), 
erythrocyte water diffusion 
in 230-233, 241 
Dystrophin in DMD patients 232, 233 


Erythrocyte membranes, water 
transport 193-240 see also Water 
permeability 
anion exchange system 222, 237, 240 
development of concepts 194, 195 
glucose transport 225, 240 
human disease and 227, 230-233 
measurement 195 
nonstationary methods 196 
hemolysis 196 
stop flow and rapid injection 197, 
208 
steady state conditions 198 
comparison with lipid 
bilayers 207-209, 234 
NMR techniques 199-216, 226-233 
radioisotope techniques 198, 199, 
208, 228 
solvent isotope effects 199 
pathways 233-236 
other protein mediated 
processes 236-240 
polar nonelectrolyte transport 238 
proteins involved in 217-221 
binding distribution 219-221 
uptake of 2°3Hg PCMBS 216, 217 
Escherichia colirRNA 79 
ribosome 112 
16S structure 79, 81-84, 87, 93, 94, 96 
23S structure 98-100, 102-105, 109, 110, 
120, 121 
subunit association 117 
N-Ethylmaleimide (NEM) in erythrocyte 
permeability studies 208-221, 224, 
237, 238 
Eubacteria 
cell envelopes 133 
LSU-rRNA 
evolutionary conservation 111, 113, 
121 
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secondary structures 97-104 
sequences 82 
variable regions 98-104 
S-layer 
hexagonal symmetry 143, 148-150 
tetragonal symmetry 150-154 
SSU-rRNA 
modification 94, 96 
secondary structures 84, 85 
sequences 80 
Eubacterium sp. AHN 990 S-layer 
3D model 142 
digitized image 139 
hexagonal structure 148 
negatively stained 137 
projected density map 140 
Eubacterium sp. ES4C S-layer 132 
tetragonal structure 152, 153 
Eukaryotes (cytoplasmic) 
LSU-rRNA 
evolutionary conservation 110-114, 121 
secondary structures 97-104 
sequences 82 
variable regions 98-104 
SSU-rRNA 
modification 94, 96 
secondary structures 86-89 
sequences 80, 81 
Evolution 
B-crystallins 63-73 
y-crystallins 53-56, 68-73 
ribonuclease 
parallelism 178, 180 
parsimony trees 167-169, 177, 178 
rates 178, 180 
superfamily tree 189 
rRNA structure conservation and 77-123 
Eye lens, crystallins in 47, 72 
water content and 53, 54, 73 


Fluorescinmercuric acetate (FMA) inhibition 
of water diffusion through erythrocyte 
membrane 208-213 

cysteine on 211, 212 
enzymes on 215 


Gap junctions, proteins of 157 
Genes 

for lenticular proteins see Crystallins 

for ribonuclease see Ribonucleases 
Globin genes conversion, comparison with 

y-crystallins 56 

Glucose transport in erythrocytes 225, 240 
Glycosylation of ribonucleases 174-177 
Gramicidin channel 27 


Halobacterium halobium bacteriorhodopsin 
of 134, 140, 156 

Hemolysis, erythrocyte ghost preparation 
and 203 


Ion 
binding 
diffusional limitation 27 
schemes in Na—CA exchange 
- simulation 13 
translocation in Na-CA exchange 
models 10, 11 
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Lampropedia hyalina S-layer 138 

Lanthanum on Na-Ca exchange 35 

Large sub-unit rRNA see rRNA 

Lysozymes, relation to ribonuclease 178, 
180 


Manganese ions, doping in water 
permeability NMR studies 200, 201, 
227-229, 241 

Membranes, red blood cell see Erythrocyte 

Mercury compounds on water diffusion 
through membranes 208-214, 234, 
240 

Methanospirillum hungatei S-layer, 
oblique 154 

Microsporadia evolutionary branching, RNA 
evidence 89 

Mitochondria 

LSU-rRNA | 
evolutionary conservation 109, 110, 

121 

secondary structures 104-109 
sequences 82 

SSU-rRNA 
modification 94, 95 
secondary structures 89-92 
sequences 81 

Myxococcus xanthus protein S, relation to 
crystallins 70 


Neurotoxin, ribonuclease superfamily 
and 183, 189 
Nuclear magnetic resonance measurement 


of diffusional waterpermeability 199-216 


paramagnetic doping method 200, 201, 
227-229, 241 
Nucleotides, modified, conservation 
in LSU-rRNA 109, 110, 119 
in SSU-rRNA 93-96 


Pancreatic ribonucleases see Ribonucleases 
Peptidyl transferase centre in LSU- 
rRNA 120 
Phloretin on transport through erythrocyte 
membranes 238 
Porins in bacterial outer membranes 155 
Proteins 
arrangement in bacterial S-layers 144 
lenticular evolution 47-73 see also 
Crystallins 
membrane 
anion transport and 237 
erythrocyte water permeability 
and 217-221 
203Hg PCMBS binding to 220, 221 
in DMD patients 232, 233 
of gap junctions 157 
regular outer membrane 155 
ribosomal see Ribosomal proteins 
various, of microorganism coats 156, 157 
Pseudomonas acidovarans rOMP 155 


Red blood cell see Erythrocyte membranes 
Rhodopseudomonas viridis coat 
proteins 156 
Ribonucleases 
bovine brain 181 
bovine seminal 168, 171-173, 178, 181 
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classification 165 
frog liver 188-190 
glycosylation 174-177 
human 183-189 
hydrophilicity plots 185-187 
inhibitor paradox 190 
lysozyme association 178, 180 
non-secretory 182-190 
amino acid sequences compared 183 
other secretory 178, 180-182 
bovine 178 
pancreatic 
amino acid sequences 167 
bovine, nucleotide and amino acid 
sequences 170, 171 
C-terminus additions 172 
carbohydrate attachment 174-176, 179, 
180 
content in mammalian taxa 166 
3D structure 173, 174 
evolutionary rates 167-169, 172, 173 
genes for 170 
mouse 168-173, 175 
nucleic acids coding for 170 
parsimony evolutionary trees 167-169, 
177, 178, 180, 181 
primary structures 166 
rat 168-173, 175 
turtle 184-189 
superfamily, activities compared 189 
various species, comparison 177-179, 181 
Ribosomal proteins 
binding sites on rRNA 108 
in small ribosomal subunit 78 
rRNA interactions 112-114 
role in ribosomes 78 
Ribosomes 
classes of 77 
main function 77 
RNA-protein interactions 112-114 
subunit association 117 
mRNA 
pancreatic ribonucleases 
coding for 170, 171 
evolutionary rates 173 
/rRNA interaction 115, 123 
rRNA 
ancestral genes 111, 123 
eukaryotic, functional analysis in 
vivo 121-123 
LSU 78 
archaebacterial 97-104, 113, 121 
chloroplast 97-104, 110, 111, 121 
comparisons 108, 109 
conserved regions 112, 113, 120, 121 
domain I 98, 99, 102, 103, 105, 107, 
109, 117-119 
domain II 103, 105, 107, 109, 117-119 
domain III 103, 105, 107, 109, 117-119 
domain IV 104, 109, 119-121 
domain V_ 104, 109, 117-121 
domain VI 104, 107, 109, 119-121 
E. coli 238 
modified nucleotides 109, 110 
peptidyl transferase centre 120 
r-protein binding site 114 
secondary structure 96-100, 102-105, 
120, 121 
eubacterial 97-104, 111, 113, 121 
eukaryotic cytoplasmic 97-104, 110, 
111, 113, 114, 121 
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functional regions 117-121 
low molecular weight species and 78, 
79 
mitochondrial 104-107, 109, 110, 121 
sequences of species, table 82 
structural comparisons 101, 102, 109 
variable regions 
table 100 
transcribed spacers and 110-112 
yeast, tagging of 122 
r-protein interactions 112-114 
5S 78 
SSU 78-96 
analytic methods 79, 81 
archaebacterial 84-86, 96, 112 
chloroplast 84, 85, 112 
conservation of modified 
nucleotides 95, 96 
core structure and variable regions 92 
E. coli 
functional regions 115-117 
modified nucleotides 93-96 
r-protein interactions 112 
secondary structure 79, 81-84, 87 
eubacteria 84, 85, 94, 96, 112 
eukaryotic cytoplasmic 86-89, 94, 96 
functional regions 114 
elongation and termination 116 
mRNA interaction 115 
tRNA binding and decoding 115, 116 
subunit association 117 
mitochondrial 89-92, 94, 95 
modification 93-96 
phylogenetic comparisons 84 
sequences of species, table 80, 81 
structural conservation 78 
tRNA binding to SSU-rRNA 115, 116 
Rodent pancreatic ribonucleases, evolution 
rates 167-169, 173 


Small subunit rRNA see rRNA 
Sodium 
binding reactions, kinetics of 18, 19 
calcium exchange 
antagonists on 34, 35 
background data 1-3 
current 
transients 37-40, 42 
-voltage relations, empirical 
formulations 4-7 
models 
ATP on 28-32 
Ca 
affinity effect 25 
binding and 27-29 
concentration effect 24 
dissociation asymmetry and 25-27 
charge screening on 28 
choices between 20, 40, 41, 42 
common problems 23 
consecutive 10, 11, 14, 19, 20, 21, 
23, 24, 42 
current-voltage relations 20, 21, 23, 
24 | 
distinguishing 1-step and 2- 
step 32-37 
formulation of 12-18 
ion binding schemes 13 
high-affinity exchanger 
properties 23-25 
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internal surface charge on 28-30 
state diagrams 14-18 
l-step simultaneous 10-12, 16-19, 
23, 30, 32-39, 42 
2-step simultaneous 10-12, 14, 15, 
19, 20, 23-26, 29-40, 42 
sarcolemmal Ca inhomogeneities on 7 
vestibule considerations 7, 28 
—hydrogen exchanger 11, 12, 25 
-sodium exchange 11 
—potassium pump 11 
Sporosarcina ureae S-layer, tetragonal 
structure 151, 152 
Squid axon, Na-Ca exchange in 29-32, 35 
Sulfhydryl reagents on water diffusion 
through membranes 208-214, 237 
Sulfolobus acidocalderius S-layer, hexagonal 
structure 144, 145, 147 
Synechocystis sp. CLII S-layer, hexagonal 
structure 145, 147, 148 


Thermoproteus tenax S-layer, hexagonal 
structure 145, 147, 150 


Viral coats, proteins of 157 


Water permeability of erythrocytes 
diffusional (steady state) 
activation energy 207-109 


SUBJECT INDEX 


sulfhydryl reagents on 214 
comparison with resealed ghosts 203, 
207, 208, 213, 214, 218 
pH effects 204 
human 
comparison of methods 228, 229 
in disease processes 227, 230-233 
table of 226 
inhibition by mercurials 208-214, 224, 
234 
pretreatment on 213, 215 
measurements 198-201 
NMR studies 199-216 
other protein mediated processes 
and 236-240 
phioretin on 238, 239 
urea transport 239 
pathways 233-236 
equivalent pore 236 
kinks 234 
proteolytic enzymes on 215 
relation to anion transport 222-226 


molecular mechanisms 205 
osmotic (non-steady state) 


measurements 196-198, 208 


transport processes, effects of 


inhibitors 222-226 


Yeast cells in functional analysis of 


rRNA 121-123 
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